DOCUMENT RESUME

ED 245 983 SO 015 751

AUTHOR Mills, Carel J.

TITLE Sex Differences in Self-Concept and Self-Esteem for
Mathematically Precocious Adolescents.

FUB DATE 2or B84

NOTE 17p.; Paper presented at the Annual Meeting of the

American Educational Research Association (68th, New
Orleans, LA, April 23-27, 1984).

PUB TYPE Reports - Research/Technical (143) --
Speeches/Conference Papers (150)

EDRS PRICE MF01/PC01 Plus Postage.

DESCRIPTORS Ability; Adolescents; Aptitude: Behavioral Science
Research: Cognitive Style; Cognitive Tests; Females;
*Gifted; Males; *Mathematics; Mathematics
Achievement; *Self Concept; Self Concept Measures;
*Self Esteem; *Sex Differences; Social Science
Research

ABSTRACT

Mathematically precocious adolescents were studied 1in
order t- identify sex differences 1in self-concept/self-esteem which
exist at a stage when intellectual differences are emerging. Subjects
were 166 males and 68 females, ages 12-15 years, enrolled in a summer
residential program for talented youth. Mean SATM scores for the
experimental populction were 605 (males) and 575 (females). Students
completed a battery of self-report personality tests, including the
Myers—Briggs Type Indicator (MBT1), which ascertains a person's
preference for thinking or feeling and for introverted or extroverted
activity; the Adjective Check List (ACL): the Self-Esteem Checklist;
and the Bem Sex Role Inventory (BSRI). A large number of these
math-gifted boys and girls had significantly different preferences
for taking in, evaluating, and using information. A connection
between thinking preferences and math ability and between social
activities and math ability was indicated for girls. High math
ability girls tended to be socially introverted and "thinking" types
when compared to normal ability girls of the same age. The question
is raised of whether these social tendencies may widen the gap
between males and females in the use of their abilities, i.e.,
whether the tendencies may affect the decision to pursue math
careers. Tables provide information on several of the,tests
performed. (LP)
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SeH D:ffé?énces ir; Self-Concent anc SelffEsteem oo
warthematicaliy Precoccicous Adolescents

Small but reliaplie Sex dy fferences 1nlmathematical reasoriing
abiriity have been consistently noted from adolescence onwards,
particularly 1in groups exhibiting high levels af mathemacical
ability (Benbow & Stanley, 138@). With the recerit suggestion that
sex differernces in mathematical ability may be biologically based
{feribow & Stanley, 1381), 1t 1is especially important to caretully
document the personality differerces that may exist betweern the
sexes at the time that such ability'dif%erences are noted.
Althougn it will be a long and gifficult process to sort out the
~ausal conrections between biomlogical and enviranmental factors
s1rce there 1S urndoubtedly a camplex, l1ife—long reciprocal
relationship between the two, the task will remain impossible
unt1l existing differences between the sexes in both spheres are
empirically and reliably established. Only then carn we begin to
duriderstand the unfolding interaction between the intellectual and
perscocnality patterns of the young adolescent as he/she begins to
make educational and career decisions. Is 1t possible that
personality differences betweer the sexes 1nterfere with the full
development o1 use of orne's intellectual abilities? How does
col f-concept/self-esteem affect these important decisions”?

The present 1nvestigation is a mmdest step in the process of

1derntifying sex differences 1n the self-concept/self-esteem o

adol mro omhT -1 v time whern irteller-ual differerces are energilng.
tudy the same (o ‘r which established cex
a1 frerences have been documente. Jathematically precocilonls.

Aitheoungh a descriptaive study at this point, 1t is hoped that the

3
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results will help in the contilviiLng investigation of what factors

corntribute to the development, routurance, and full use o7

Righ-level intellectual ability.

Subjects irncluded 166 male and 68 female ado}eseents between
tne ages of 1& anrd 15 who were errclled in The Johns Hupkins
Uriversity Center for Talented Youth 1983 sumnmer residential
courses held at Franklin ang Marshall College. Ali subjects had
SATM scores of 458 or higher. AT mathematical reasoning SCores
~anged from 460 to 782 Tor males and S00 to 710 for females. ‘Meah
zcore for the boys . .was 625, for the giris 575, a signiticant
aiffererce (t = é.&i, p.a1).

A battery of celf-report, personality tests were completed by
the students in order tp gather & broad picfure of each student’s
sel f—-coricept and self-esteem. Iricluded was the ﬁxers—Briggg_ngg

indicator (MBTI) {(Myers, 1962): a self-report, forced-choilce

inventory of preferences irn regard tc perceiving and judping the
world around us. The purpose of the Irdicator 1s to implement
Jurg’s Thecry of Type by ascertalining & person's basic prafererce

for: ei1ther extraversion (preference for the outer wom ld of

people and thirngs) or introversion (nreference for the 1wner world

-f ideas); either sensing (preference for facts) or inturting

(preference for possibilities and relationships)j; eirther thinking

(imparsconal analysis and lagic) o feeling (consideration of

persconal values and inplications) el1ther _udging (nreterernce for
a plarmed, orderly, decided way of life) or Qgggglglgg'(preferEﬁce

for a flexible, spontaneoﬁs way of life). The METI was scored for
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creference along 2acn - the four dimensicns just l1sTed, the
strerngth of ea:ﬁ creference, 3as well.as the personality Type that
emerges from the oIablnaricd =of the four preferernces.

The Adjective Chect =15t (ATLY (Gough & Heilbrun, 1368) s a

cet of 300 self-descriptive adjectives each of which a person can
check off or leave blank. From this set of adjectives, a number
of different scales can be ccrred to presernt a picture of an
irdividual's self-concept. For this study 12 scales were scored
1ncluding such things as Seplf-confidenrce, Personal Adjustment, and
Qchievement motivatlon.

The Self~Esteem Checklist iricludes questions on four subtypes

~nf celf-esteem: irntellectual, social, persornal, and global.

Duestions for social cel f-esteem were taken from the Texas Social

Behavior Inventory (TSBID (Helmreich & Stapp, 1974)3 questions for

global self-esteem were taker: from the Rosenberg Self-Esteen

Inventory (Rosenberg, 13€5) ; the rest of the questions were

written by myself for the present form of the inventory.

The Eem Sex Role Inventory (BSR1) (Bem, 1974) contains =Y

adjectives, &0 labeled "masculine,” &0 labeled "feminine," and <«
labeled “neutral.’” # person rates him/herself on each trait using
a scale from 1 (never like me) to 7 {(always like me). Iri addition

t a separate masculinity and femininity score, individuals can be
classi1fied as masculine sex—typed, feminine sex—typed, androgynous

(h1ah endorsement for both masculire arnd femini. Carts)y

ands fferentiated (low erdorsement of both).

9]
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Results and Discussion

Flrst’of all, there were no significant correlatiorns between
3SATM score and RCL Sel f-Concept scores, BESRI Masculinity or
Femininity scores, the METI Preference scores, or the Self-Esteem
Scale_$cores for either males or females. This 1is unde%standable
;ince everyorne in the sample had excep@{enally'high 5A7TM scores
for their age (they were all above the m;;n score for students
five to six years older than themselves) . Secard, there were nc
sigraficant cifferences between the sexes for scores on the ARCL
Self-Concept scales or the Gelf-Esteem Scale.

There were significant sex differences on the EBESRI
Masculirity and Femininity ccales (typical of adolescent
populations). The boys were significantly higher on masculinity
scores (M = S@4) than the girls (M = 479) (¢t_ = &.34, p-02).

The reverse was true for femininity scores with girls higher (M =
484) than boys (M = 4139) (¢ = 7.2, p<L.0@1). Interestingly, the
boys had sigrmificantly higher masculinity than fémininity scores
(t = 8.83, p<-0oL), while the girls showed no differernce betveer
their two scores. This pattern has been found inm other gifted
groups and particularly with mathematically precocious adolescents
(Hall & Haberstadt, 19823 Mills, 1981).

Table 1| shows the percentages for preferences on the four
dimensions of the MBTI. The percentages ‘are reported separately
for the boys and girls. In addition, 1 have included some gerieral
population, age-appropriate norns and percentages for the verbally
precociﬁus adolescents who were enrclled 1n the same sumner

program as the high math group reported here.
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the Thinking—-Feeling gimensions raise some interesting questilaons
concerning the male vs. female students® approach to mathematical
reasoning, learning styles, problem—solving styles, and cognitive
styles. Could such differernces ultimately lead to an overall
difference in the sexes for high-level mathematical reasoning
ability? Is it possible that brain lateralization differences
petweernn the sexes, combined with somne yet undefined biological
predispositions {(intellectual or ctherwise), &are exaggerated by
existing soci1alization d:fferences for the sexes? Is it paossible
that these differences resilt in this preferential divergerce
betweern mathematically gifted boys and girls for taking in, and

]

making decisions about, information Since a prefefehce for
Intuition 15 related to creativity, and indicates a prefererce for
seeing possxbxlities and relationships within a set of i formation
rather than seeking "pufe” facts and only facts, is it nassible
that these girls will ultimately make better theoretical
mathematicians? Are they at a disadvantage given t.e item content
for the SATM? We have a partial answer to this questicon. Hithin
the present group, Sensing vers.s Inpu1t1ng.inc1vicuals diug st
differ or SRTM scores,. although orily 1@ girls expressed a
prefererce for Sernsing. On the wother hand, since a preference for
Thinking 1% related to a logical, aralytical apprecach to problems,
is 1t ﬁossible that the girls with a preference for Feeling are
less able to effectively utilize their mathematical atrrlity than
the large majority of boys wHo are Thinkers? To score aboveleew
on the SATM at l& years.of age, must one have a preference for,

and thus a more high1y~developed abi1lity to seek out facts

-7
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{1gnoring the distraction of alterviat:ve possibilities) and
analyze tnhem in a logical fashion? Could this be a reascon that
fewer girls score at the higher levels on the SATM? The SATHM
scores for the Thinking girls were significantly higher (M = 396)
than for the Feeling girls (M = 346). Interestingly, for boys,
the large number of Thinkers did not differ from the few boys who
expressed a preference for a Feeling mode.

What can we make of these differences? A large riumber of
these mathematically gifted boys and girls have significantly
different prefererces for taking in information, evaluating, and
using 1t. The Sensing/Intuiting differernce should be related to
cualitative differences 1in approach ts mathematics, particularly
nigh-level, theoretical mathemétics. Although guantitative
differences in mathematical ability ére rnot related to this
Sensing/Intuiting dimension, the qualitative difference is what
Sherry Turkle in her book The_ Second_Self (1984)calls "hard and
soft mastery"' in reference to computer programming. Not exclusive
to one sex or the other, "soft mastery" is more typical of females
~; an interactive, creative, evolving, even "sensuous' process,
rather than a unilateral i1mposition of will and purpose created
out «f rules and logic.

The Thinking-Feeling dimension, on the other harnd, appears to
have some important 1mpliéations for SATM scores for girls, and
perhaps, ultimately, for the futher development ard use of their
matheﬁatical ability. Is it the case that thz2 Thinking-Feeling
difference fcr boys matters less in terms of the development and

use of mathematical ability?” Since the Thinking—-Feeling dimension

parallels the typical socialization pattern for boys and girls,

., 0



O

ERIC

Aruitoxt provided by Eic:

and mathematics 3= often considered a wmasculirne" field, 1s 1t
pocss:ible that males (regardless of preference) are sccialized to

se “Thinkers" rather than " rFeelers, slip into the objective,
impersonal, analyticai moda mcre easily, repard 1t as more
appfoprlate for their sex, and are more "at home" within the field
of mathematics (even the few boys who prefer the "feeling" mode)?
Girls, on the other_hand, who are feelers are socialized to be
that way, must nct only fight their natural preference, but alsd
social pressures to slip 1nto the “thinking" mcde, and arsa less
comfortable than the “thinking" girls, thinking boys, ©or even
"feelriy" boys within the field of mathematics. -

Jable & shows the 16 "types" on the MBTI. Age appropriate
riorinat ive percen;agea for males and females arz shown along the
top of each box. Percentages for our math gi fted kEoys and girls
ar shown in the bottom of the boxes. The mathematically gifted
girls were most frequently classified &s INFP, ENFP, or ENTJ's —-
percentages 1in all three types were significantly higher than
percentages fournd for giris 1n the comparison population. The
nigh math boays were most frequently classified as INTP or ENTP's
(si1griitficantly more tharn for boys in the compariedon population).
The Thimking—-Feeling dimension clearly differentiates between *he
sexes 1n thxé gifted group, as rnoted above. Quite arn unusual
nuinber of the girls in our sample (as compared to a “mormal"
population of giﬁls) were classified as INTJ (8.5%) INTP (10.6%),
and ENTJ (12.8%) - all three of these types are extremely
Jnder»epresented in the rnormative population of girls. Qur girlg

were classified from 4 to 8 times as often as their female peers

irn these "thinking" types.
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T zm cenoinced 2f 2 conrection petween “thinking® preferences
arc mathematical ability for these girls. It is also the case

th

WY

+ the majority of the "thinking" girls are also introverts —
laners, less sociable, less concerned with pecple and things than
L1tt the internal world of ideas —— the quietly logical,
aralytical thinker that ie perhaps less influenced by the vagaries
¥ sterectypic socialization pressures and adolescent sccial
risrins. What is disturbing to me, however, is the low fregquency of
females inm the extraverted, thinking types. Twenty—two percent of
the mathematically gifted boys were extraverted and thinking

(EMTPY )Y — outspoken, may argue fenr furn on either side of a

—
18]

tn
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cupst ion, rescourceful in sclving new and challenging problems,
=k111F0l 1n Flmding lecgical reascans for what they want. Did these
boyé "raturally'" develop this tyope or set of prefererces? Did
they develop this way because of social pressures and, nore
importantly, opportunities and expectations to develop these
"elkills?"  Will these differences widen the gap between males and
females in the use of their ability, for example in the decision
to wajor in mathematics or ﬁursue a career in this aréa? It will
he interesting Lo exanine in more depth the 13% of the girls who
are ENTJ ar the very few {(4.2%) ENTP’ 5. In the erd, 1t may be
Juet as informative to study the irtraindividuel differences among
groups of girls as the interindivicual differences between the
HOXas., These girls clearly do not fit the typical pattern found
for the normativé population of girls. The way in which they

di Ffer may help us to understand the development and utilization

of high mathematical ability 1n females. And, the

i0
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MYERS BRIGGS TYPE INDICATOR

E;E xtraversion means you relate nore

easily to the outer world of people

and things than to the inner world
of idess

Sensing means you probably would
rather work with known facts than

look for possibilities and
relationships

I.'imhinking means you would probably
base your judgments/decisions on
impersonal analysis and Togic than
on personal values

Judging means vou probably 1ike a
planned, decided, orderly way of
Jife better than a flexible,
spontaneous way

ERIC)

Full Tt Provided by ERIC.

16 Personality Types

based on Carl Jung's Theory of Psychological Types

E ntroversion means you relate more
easily to inner world of ideas than the
outer world of people and things

E\\! for Intuition means you would

" probably rather Took for possibilities
and relationships than work with known
facts

g:Zeling means you would probably base
your judgrents more on personal values

" than on impersonal analysis and

*logic |

{:Zrceptive attitude means you would
probably 1ike a flexible, spontaneous
way of 1ife better than a planned,
decided, orderly way,

—

-~
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TABLE 1

Percentages for Preference Scores on the MBTI

E_._=_.1 S__=z__N I_=-__E J__=__P
Males 56 INA 45 55 77 23 40 60
(Verbal) (75)  (25) (25) (75) (75)  (25) (12)  (88)
Geﬁ’l pop.
Age Norms (60 (40) (72)  (30) (60)  (40) (50) (50)
Females .47 53 19 a1 53 47 47 53
(Verbal) (47)  (53) (16)  (84) (38) (62) (13)  (87)
Gen'l pop. ' .
Age Norms (65) (35) (70)  (30) (40)  (6@) (50)  (50)

Note: Strength_of Preference was significantly different for the

two sexes on the Judging dimension only (¢ = 2.41, n<.01)

(tole ;\oéo(xs - Sdvoraer P«t‘mwe 5

Mathematically Gifted Males: N = 166

Mathematically BGifted Females: N = 64

Verbally Gifted Males with low SATM scores: N = 18
Verbally Gifted Females with low SATM scores: N = 19
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Tode & - CHARACTERISTICS FREQUENTLY ASSOCIATED WITH EACH TYPE,
SENSING TYPES ~ _ INTUITIVE TYPES
Norm group| 'STY 6 6 ISE g INFLpn oy | Ty

male,female

Gifted: @
Y
nale,females
0
19
[
2

\2\

Sarious, quiot, oarn success by
concentraticn and thoroughness,
£ractical, orderly, matter-0f fact,
logical, realistic and dependable,
Sed to it that everything is woll
organized. Taks raspomsiblity.

Quiet, frisndiy, responsible and
consciontious. Work davotedly
to moot their obligations and
serve their friends and school,
Thorough, painstaking, accurata,
May need time to master tech:

Succeed by persevorance,
originality and desire to o
whatever is nceded or wanted,
Put thair bast efforts into thelr
work, Quiotly forceful, con.
sclontious, concernad for others,

Ususlly have otiginal imfnds and
great drive for their own ideas
and purposes. In fields that appesl
to thern, they have a fine powar
10 organize 2 job and carry it
through with or without help.

Make up their own minds es to nical subjects, as their interests Respected for their firm prin- Skeptical, critical, independant,
what thould b accomplished are usually not technicel, Patient tiples, Likely to ba honored determined, often stubborn,
and work toward it steadily, with dotail and routine, Loyel, and followed for their clear Must loarn to yield lets impor-
regardless of protests or dis- considerate, concorned with convictions as to how best to tant points In order to win the
tractions, 104 W how other peapl feel. sorve the common good, most important,

T 2o 2% o %
ISTP 5% &% ISEP 4 6% INFP 4% 4% INTP 6% 3%
Cool onlookers—qulet, reserved, Ratiring, quietly friendly, sonsi- Full of enthusiasms and Joyal- Qui'ﬂ, ressrved, brilliant in
observing and analyzing life tive, kind, modest about their tes, but seldom talk of these exams, especially in theorstical
with datached curiosity and ghilities. Shun disagreements, untit they know you well, Care or scientific subjgets. Logical
unexpected flashes of original do not fyrce their opinions or about learning, idess, languags, - | to the point of hair-splitting.

humar. Usually intersted in
imparsonal printiples, causy
and affect, how and why me:
chanical things work, Exert
thamselves no more than they
think necassary, because any
wasta of anergy would be
inafficient... 5

8 5%

Mattarof-1act, do not worry or
hurry, anjoy whatever comes
along. Terd to like mechanical
things &nd sparts, with friends
on the side, May be a bit blunt
or insensitive, Can do math or
scienca when they 168 the naed,
Dislike long explanations, Are
bast with raal things that can

ESTP

values on others, Usually do
not care to lsac! but are often
loyal followers, Often relaxed
sbout getting things done,
because they enjoy the prasant
moment and do not wnt to
1poil it by unduo hasteor
4%

wortion. 1%
164

ESFP £

Qutgoing, tasygoing, accepting,
friendly, enjoy everything and
make things more fun for others
by their enjoyment. Like sports

.and making things. Know what's

going on and oin In eagerly.
Find remambaring facts eatier
than mastering theories. Are bast
in situstions that nead sound

ENFP

and indapendant projects of
their own. Tend to undertske
too much, then somehow get

it done. Friendly, but often '
t00 shsorbed in what they are
doing to ba soclahle, Little
roncernad with possesslons or

7

Warmly enthusiastic, high-
spirited, ingenious, imaginative.
Able to do almost anything that
interests them, Quick with a
solusion for any difficulty and
ready t0 help anyont with 8
problem. Often rely on their
ability to improvisa Instead of
preparing in advance, Can

6%

physical suroundingt. 6% 20%

Quick, ingenious, good 8t many

Usually interasted mainly in
ideas, with little liking for
partios or small talk, Tend to
have sharply dufined interests, -
Ned to chooss careers when
soma strang interest can be
usad and useful. -

185 1%

ENTP. 87 1%
things. Stimulating company,
algrt and outspaken, May argue
for fun on either side of & ques-
tion. Resourceful in salving new
and challenging problems, but
may.negloct routine assignments.
Aptto turn to one new interest
altar anothar. Skillful in finding

EXTRAVERTS

SLHINOK

be worked, handled, taken ‘cammon sansa and practical usually find compalling reasons logical rassans for what thay
apart or put together, ability with osople as well as for whatever they want, - want,

T L 10 0 ¥
ST g oy B o e PR ol o | VYo &
Practical, reatistic, matter-of- Warm-hearted, talkative, popular, Responsive and responsibla, Hoarty, frank, able in studies, ‘
fact, with a natural hsad for conscientious, born cooparators, Generally feel real concarn for leaders in activities, Usually i
business or mechanics. Not sctive committas members, what others think or want, and good in anything that requires
interasted in subjocts they see Need harmony and may be ry to handle things with due reasoning and intelligent talk,
no usq for, but can apply them- gaod at craating . Always doing ragard for other peopla’s feql- such as public speaking. Are
selves when necassary, Like to pmothing nics foﬂr somuone, ings. Can present a proposal or ‘ususlly woll-inforred and enjoy
organize and run activities, May Work best with ancourzgsment lead a group discussion with . adding to their fund of knowi:
make good administrators, es- _and praise, Little interest in o258 and tact. Socisble, popular, sdge. May somatimes be more
pacially if they remember to " shatract thinking or technicel wtive in school affeirs, but put positive and confident than
consider others' foelings and subjects, Main Interest IsIn tima enough on their studies to thelr experiance in an srce
pointsof view. g%~ “things.that directly and visibly de gocd w_o:k. : warrnts, .

4% % % 0% 13%

affact prople's lives, 7%

——- e
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